New onset of diabetes is a well-recognised complication of whole organ transplantation. Screening for diabetes-related complications is recommended once diabetes is diagnosed, but little is known about the microvascular complications in this group of patients. Of the 57 patients who were screened within two years of kidney and liver transplantation, 53 had assessable images and these showed background changes in ten patients (19%) and background with maculopathy in two patients (3.7%). The prevalence of retinopathy was similar to that reported in newly diagnosed type 2 diabetes. One of 35 patients developed maculopathy on limited follow-up. Further follow-up beyond two years will be required to document the natural history of diabetic retinopathy in this group of patients.
Introduction
Post-transplant diabetes (PTD) is a well-recognised complication of whole organ transplants, first noted in 1964, 1 and immunosuppressive therapies are likely to play a part in the development of diabetes. There is variation in reported rates of PTD due to differences in immunosuppressive regimens, diagnostic criteria and ethnicity. For example, rates of PTD vary from 2% to 53% after kidney transplantation, 40% after liver transplantation, 29% after heart and 42% after lung transplantation, 2 depending to some extent on the amount of preoperative screening as 8.1% of a pre-transplant population were found to have undiagnosed diabetes. 3 Higher rates have been found in some ethnic groups. 4 Some but not all studies suggest that new-onset diabetes after transplantation has an adverse effect on graft survival and may increase cardiovascular morbidity and mortality, but little is known about the microvascular complications of this group of patients. 5 Screening for complications is recommended once diabetes has been diagnosed after transplantation. 6 Diabetes occurring after transplantation could provide a more precise date of onset of type 2 diabetes than is usually determined in ordinary clinical practice. Diabetic retinopathy may be found in 10-20% of patients with newly diagnosed type 2 diabetes, 7, 8 and we surmised that the prevalence would be lower in new-onset diabetes after transplantation. This study aimed to assess retinopathy in a cohort of patients with PTD.
Methods
Records of 552 organ transplantations (343 kidney and 209 liver) at the Queen Elizabeth Hospital Birmingham between 2007 and 2014 were examined for evidence of PTD. Drugs used for immunosuppression were prednisolone together with tacrolimus or mycophenolate. Patients with pre-existing diabetes, temporary post-transplant hyperglycaemia, and those living outside the Birmingham, Solihull and Black Country Diabetic Eye Screening Programme area were excluded. The timing and results of retinal screening, using digital photography with mydriasis, were analysed in all patients with PTD. The UK national diabetic retinopathy grades were used.
Results
Diabetes was diagnosed in 49 patients (14.3%) after kidney transplants and eight patients (3.8%) after liver transplants. Mean age at screening was 56 years (range 19-80 years); 27 were male and 31 female. The reasons for kidney transplant were forms of nephritis (n= 12), IgA nephropathy (n= 8), hypertension (n=7), end-stage renal failure of uncertain cause (n=8), small kidney (n=6), neurogenic reflux (n=2), ischaemia (n=2), drugs (n=2), cystinosis (n=1) and polyarteritis (n=1). The reasons for liver transplant were forms of hepatitis A/B/C (n=5), alcohol (n=1) and liver failure of uncertain cause (n=2).
Retinal screening photographs were taken within two years of diagnosis of PTD in 53 (92.9%) patients (Figure 1) . In those photographs that were assessable, no retinopathy was found in 40 patients (76.9%), 10 patients (19%) had background changes but no maculopathy (R1/M0) and two patients (3.7%) had background retinopathy with maculopathy (R1/M1). In one patient the photographs could not be assessed ( 
Discussion
The prevalence of retinopathy will to some extent depend on access to healthcare, on whether the diagnosis of diabetes arose from screening or from the investigation of symptomatic patients, and on the prevalence of other risk factors for retinopathy such as hypertension. Currently in the UK, diabetic retinopathy has been reported in 19% of newly diagnosed patients with diabetes. 8 The rate of detection of referable diabetic retinopathy may also be affected by the promptness or otherwise of screening. 9 PTD could provide evidence of the minimum rate of retinopathy to be expected at the diagnosis of type 2 diabetes, depending on the care of ascertainment of diabetes pre-transplant. In our study, diabetes was excluded before transplantation by random blood glucose measurements but not by systematic glucose tolerance testing. The diagnosis of PTD was delayed for at least six weeks after surgery. The prevalence of retinopathy in our group of patients was not different from reports in type 2 diabetes in general. Whether the retinopathy was due to diabetes, hypertension or other factors cannot be determined from this study. The incomplete follow-up of this group of patients suggests that the natural history of the retinopathy is similar to other patients with type 2 diabetes.
Our results suggest that careful screening for diabetes with both blood glucose and HbA1c measurements should be undertaken before transplantation.
The study showed that screening was undertaken in only 60% of patients within one year of diagnosis, which did not meet the national screening guidelines which recommend that screening should be completed within three months of diagnosis. However, 93.0% of patients were screened within two years. Further efforts are required to improve the screening uptake, although it is appreciated that this group of patients have significant medical issues and retinal screening may get overlooked due to other priorities. 
Key messages
• Rates of diabetic retinopathy after organ transplantation are similar to those at diagnosis of type 2 diabetes • All patients with post transplant diabetes should be offered diabetic eye screening within 3 months of diagnosis • Longer follow up studies are required to assess the risk of developing sight threatening diabetic retinopathy in cohort of high risk patients
